Abstract-
INTRODUCTION
In the deregulated power environment, the loads and generations change rapidly, causing certain corridors to be loaded to thermal limits. Once a small disturbance occurs in the part of the system, if not controlled, can lead to catastrophic failure resulting in complete blackout. In case, a line is overloaded or a contingency has occurred such as loss of line, or loss of large generator, the balance of load and generation in the system is distributed causing some of the lines to be overloaded. Therefore, a secure, stable and reliable operation of power system has become a serious challenge in the emerging electricity market scenario. The continuous growth in power demand and supply along with the limited expansion of transmission network changes the power flow pattern in the power system in such a way that some of the lines are overloaded. The flexible AC Transmission systems (FACTS) controllers find their enhanced application areas to resolve some of the challenges to ensure the proper power flow control, voltage control and stability enhancement.
In essence, the SSSC can be considered to be controllable effective line impedance. Since SSSC has a VSC topology, the DC capacitor is used to maintain the DC voltage enabling the SSSC to increase or decrease the transmitted power across the line by a fixed fraction of maximum power. Since the SSSC has the ability of absorb or supply reactive power from or to the line, it makes the surrounding power system impervious to classical sub synchronous resonance (SSR) [6] .
II.
SSSC CONFIGURATION Theoretically, SSSC operation in each of the four quadrants is possible, Theoretically, SSSC operation in each of the four quadrants is possible, but there are some limitations to the injected SSSC voltage due to operating constraints of practical power system. In capacitive mode, the injected SSSC voltage is made to lag the transmission line current by90° ; in this case, the SSSC operation is similar to the operation of a series capacitor with variable capacitance kXc, i.e., pq C line V = − jKXcIline, where k is a variable. By this action, the total transmission line reactance is reduced while the voltage across the impedance is increased, leading to increase in the line currents and transmitted power. This action is illustrated in Fig. 3 .
It is also possible to reverse the injected SSSC voltage by 180°, i.e., pq line −V = jKXc Iline causing an increase in the transmission line reactance, which results in a decrease of the line current and transmitted power. While this equation for Vpq shows changes in the phasor magnitude and phase angle, it can be somewhat misleading, since it shows that the series injected voltage magnitude is directly proportional to the line current magnitude. In reality, this is not true; the inserted voltage magnitude is set by the SSSC control and is independent of the network impedance and, consequently, line current changes. It is assumed that the SSSC losses are zero and, therefore, the series injected voltage is in perfect quadrature with the line current, leading or lagging.
IV. CONTROL SYSTEM OF SSSC
SSSC is similar to the variable reactance because the injected voltage and current to the circuit by this device are changing depend upon to the system conditions and the loads entering/getting out. For responding to the dynamic and transient changes created in system, SSSC utilizes the series converter as shown in Fig. 3 .
One side of the converter is connected to the AC system and the other side is connected to a capacitor and battery which in the system we assume DC source as battery. If a dynamic change in system will be occurred, SSSC circuit works such that according to the control circuit in Fig. 4 the energy of battery will be converted to the ac form by converter and then injecting this voltage to the circuit the changes will be damped appropriately.
To control the active and reactive powers of bus-2, the control circuit as shown in Fig. 3 is utilized. For controlling the powers, first, sampling from the voltage and current is One side of the converter is connected to the AC system and the other side is connected to a Development (ICSESD-2017) (www.jit.org.in capacitor and battery which in the system we assume DC source as battery. If a dynamic change in system will be occurred, SSSC circuit works such that according to the control circuit in Fig. 4 the energy of battery will be converted to the ac form by converter and then injecting this voltage to the circuit the changes will be damped appropriately.
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To control the active and reactive powers of bus-2, the control circuit as shown in Fig. 3 is utilized. For controlling the powers, first, sampling from the voltage and current is done and transformed to the dq0 values. Active and reactive powers of bus-2 are calculated using their voltage and current in dq0 references and compared with the determined reference and the produced error signal is given to the PI controllers. Adjusting parameters of the PI controllers, we are trying to achieve the zero signal error such that powers can follow the reference powers precisely. Then, the output of the controllers are transformed to the abc reference and given to the PWM. 
V. MODELLING OF THE PROPOSED FOUR BUS SYSTEM

VI. TWO MACHINE FOUR BUS SYSTEM WITH SSSC
SSSC is controlling the active and reactive powers; beside these SSSC could fairly improve the transient oscillations of system. After the installation of SSSC, besides controlling the power flow in bus-2 we want to keep constant the voltage value in 1 per unit, hence the power flow is done in the presence of SSSC and the simulation results are as follows. According to the installing the SSSC, active power damping time will be less than the mode without SSSC and it will be damped faster. Also as shown in Fig, reactive power damping time will be decreased and system will follow the references value with acceptable error. 
BUS-2 PARAMETERS WITHOUT AND WITH SSSC
After simulation we have been obtained the real time voltage, current, power variations at bus 2. The active and reactive powers at bus 2 got oscillated due to large loads of the system and which keep continuing for almost 3 sec. Because of the ohmic loads the active power oscillations are more compared to reactive power oscillations. The preliminary controlling systems such as governor, PSS are used for damping these oscillations. According to the figures it is also clear that the voltage and current waveforms are closer to sinusoidal waveforms. The voltage amplitude is 1 per unit and the current amplitude is 6.7 per unit.
SSSC is mainly used for controlling the active and reactive power flow through the transmission system and also to improve the transient stability of the system. Form the simulation result it is clear that after the installation of SSSC the active power oscillation damping time will be less than the mode without SSSC. Also it will decrease the reactive power
